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A process for the production of extruded profiles and shaped sheets, variously decorated, especially from alununhrm alloy to be used 
in the building field, for domestic appliances and the like, comprising the steps of prelirninary preparation of the surfaces of the article (I) 
the application of preliminary painting cycles or other surface treatments, the wrapping of the article with a transfer support (2) carrying the' 
u^^ons wished the covering of the part so wrapped within a membrane (5) of rubber or the like and the creation of vacuum through 
noies (o) between the membrane and the piece covered by the same, on prior interposition of means (3) suitable to ensure the flow and the 
exhaust of the air so as to cause the adhesion of the support to the shape of the article, as well as the possible interposition of yielding means 
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PROCESS FOR MAKING DECORATED, EXTRUDED, PROFILED ELEMENTS 



5 , DESCRIPTION 

This invention relates to a process and the relevant 
apparatus for the realization of articles or parts from 
metal, painted and/or variously decorated, particularly 
from aluminium alloy, comprising extruded or drawn 

10 semifinished products, also of large size, or bent or 
shaped sheets, even of large size, in particular to be 
used in building and in the field of the production of 
domestic appliances, such as refrigerators, washing 
machines and the like. 

15 More particularly, said process allows to obtain surfa- 
ce finishings which reproduce accurately the aspect of 
various materials, such as the grains of wood and veins 
of marble or other patterns, as well as to transfer on 
the part and/ or the surface of the extruded or drawn 

20 profiles or the shaped sheets any ornamental pattern, 
even a complicated one, without deformations or defects 
of the same pattern. 

This invention also relates to an apparatus which 
allows to realize said decorated articles. 

» 

25 As is known, the processes of the known art for the 
realization of the decoration on metals involves reali- 
zation difficulties and complexities due to the fact 
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that they xequire more or less automatized installa- 
tions which operate on the flat surface of strips or 
sheets . 

Besides, other processes and apparatuses are known for 

5 the realization of one-colour painting of metal arti- 
cles, for instance parts or profiles from aluminium 
alloy, which consist, for instance, in electro-colou- 
ring processes, very complicated and expensive, or 
processes based on the technique of the transfer of a 

10 multi-colour pattern from a support carrying the pat- 
tern to a flat surface, from metal or fabric or other 
materials, by a contemporaneous action of pressure and 
temperature, carried out sometimes continuously by 
means of heated calenders. 

15 Processes and associated apparatuses are also known 
which allow the realization of multi-colour and compli- 
cated decorations on articles of various type and 
having also a surface other than flat by the technique 
of the transfer of a pattern from a flexible support to 

20 the whole surface of the article by ink sublimation. As 
is known, such technique consists in wrapping the 
article with a support comprising the sublimable deco- 
ration, usually from paper, in introducing the article 
wrapped in the paper support into a container made up 

25 by two elastically deformable membranes fixed to two 
substantially rectangular frames hinged to one another, 
in making the vacuum in said container so that the 
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flexible membranes adhere to the article, crushing the 
support against the surface of the articles. The pres- 
sure and the heat may be obtained also in an oil bath 
oven. In this case, the article to be decorated, suita- 
5 bly wrapped by the decoration transfer support , is 
introduced in the oil bath oven, protected by an enve- 
lope or bag from elastically deformable, high tempera- 
ture resistant material. 

Processes of this type and the associated apparatuses, 

10 such as for instance the one described in FR 2203321 
(VILLEROY) , EP 544603 (CLAVEAU) , EP 451067 (CIAVEAU) 
and EP 606189 (CLAVEAU) , allow however to realize 
multi-colour or anyhow complicated decorations only on 
small size articles, such as for instance cans, cani- 

15 sters, china articles and the like, but not on large 
size articles, such as extruded profiles of a length up 
to 20 meters, bent or shaped sheets and the like. 
Therefore, object of this invention is to provide a 
process and the associated apparatus for the realiza- 

20 tion of open or closed section profiles from aluminium 
alloy or other metals, of large size, for instance 
extruded pieces having a length up to about 20 meters 
and rigid bent and shaped sheets, so decorated as to 
carefully reproduce the aesthetic effect of the various 

25 materials, such as wood, marble or the like, or anyhow 
showing throughout the surface or part of the same any 
ornamental pattern (floral, geometrical or other ones) , 



WO 96/29208 



'4 



PCTYEP96/00656 



however complicated ; and ^elaborated. 

A f urther ob j ect of this invention is to provide extru- 
ded profiles .for building, shaped sheets for domestic 
appliances, etc. variously decorated on the surfaces 
5 which remain on sight, even with complicated patterns, 
substantially free from defects, disunif ormities of the 
pattern and the like. 

Another object of the invention is to provide a process 
comprising particularly simple and highly reliable 

10 working steps, as well as the associated apparatus, 
such as to lead to finished articles suitable to be 
widely used in many and different sectors, particularly 
in building and in the field of furniture, in the field 
of domestic appliances and the like. 

15 These and still other objects, which will appear more 
clearly from the following description, are reached by 
a process for the realization of large size articles 
such as extruded or drawn semifinished products, bent 
and shaped sheets and the like, having also indenta- 

20 tions, recesses and grooves, painted and/or variously 
decorated, particularly from aluminium alloy, utilizing 
the technique of the transfer of one-colour or multi- 
colour patterns or figures, reproduced on a paper 
transfer support or the like, by a combined action of 

25 pressure and temperature, which process comprises, 
according to this invention, the following steps: 
- submitting the raw article to be decorated, consi- 
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sting of profiles of a length up to 20 meters or of 
bent or shaped sheets, to usual operations of surface 
preparation, such as cleaning, degreasing, chemical 
and/or electrolytic conversion, then 

- submitting it to one or more preliminary painting 
cycles, realizable with fluid or powder paints, car- 
rying out a first operation with paints of a prefixed 
colour and such as to constitute a primer coat, and a 
possible subsequent operation with transparent paints 
to avoid phenomena of diffusion with the colours of the 
transfer support, or, in the case of aluminium and its 
alloys, submitting it to anodization, either colourless 
or coloured, then 

- after the complete polymerization of said painting 
cycles or at the end of said anodization, carrying out 
the wrapping of the article or the covering of the 
surfaces of the article to be decorated, with said 
transfer support, and then 

- covering the article already wrapped in said support 
with a sheath or membrane from elastically yielding 
impermeable material, such as rubber or the like, flat 
or so shaped as to substantially adjust to the shape of 
the article, then 

- creating the vacuum between said article wrapped in 
said support and said membrane, so as to cause the 
transfer support to uniformely adhere to the form of 
the article, and lastly 
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— submitting the so treated article to a .heating action 
variable up *to about .280 °C, for a time ranging from 
about 30 seconds to 30 minutes, to perform the transfer 
and the polymerization of the final colours from the 

5 transfer support to the article. 

More particularly, according to this invention, between 
said article wrapped in said support and in said sheath 
or membrane from elastically yielding impermeable 
material, a means is interposed from flexible, air- 

10 permeable material, such as large weft fabric, gauze or 
the like, suitable to create thin channels between the 
article wrapped in the support and the impermeable 
sheath or membrane, allowing in this way the complete 
and uniform exhaust of air during the stage of vacuum 

15 creation, avoiding disunif ormities in the adhesion of 
the sheath to the article, the formation of air bubbles 
and the like. 

In fact, it has been noticed that the interposition of 
the means from flexible, air-permeable material accor- 

20 ding to this invention allows to realize articles 
provided with various and complicated decorations, 
substantially free from deformations of the pattern, 
presence of non decorated zones or zones with poorly 
engraved decorations, also when the article is of large 

25 size, such as for instance an extruded profile of a 
length up to 20 meters, a shaped and bent sheet, such 
as the door of a refrigerator, etc. 
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Always according to this invention, .between said arti- 
cle wrapped in said support and said elastically yiel- 
ding membrane, a means is interposed from flexible 
permanently yielding material, such as crepe paper or 

5 the like, suitable to unify and equalize the pressure 

exercized by said membrane on the surfaces of the 
article under the action of the vacuum. In fact, it has 
been noticed that the interposition of said permanently 
yielding means, such as cr§pe paper or the like, allows 

10 to realize substantially without deformations, twists, 
fadings or the like, any pattern and decoration, howe- 
ver complicated and/or with nuances, contrasts, etc., 
even on the most difficult points of the surface of the 
article, such as those in correspondence of the edges. 

15 Besides, always according to this invention, to ensure 
the adhesion of the inked support to the article to be 
decorated and/or to prevent deformations of the open 
profile articles, counter-mouldings or pads are applied 
within said indentations or recesses, between said 

20 transfer support and said membrane before creating the 
vacuum, if one wishes to decorate also the internal 
surface of said indentations, or directly in touch with 
the surface of said recesses, if one does not wish to 
decorate the internal surface of said recesses, as for 

25 instance in the case of the internal surface of a bent 
sheet to be used for a refrigerator door, in which 
case, as is obvious, it is useless to decorate the 
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internal face of the sheet, as the latter will be 
entirely covered by insulating material and the coun- 
ter-door. In the above case, the counter-moulding is 
utilized for the purpose of countering the stresses 
ensuing from the creation of vacuum, preventing in this 
way deformations in the parts to be decorated. The 
counter-moulding or pad may be realized from any rigid 
or semi-rigid material that can withstant the working 
temperatures. Materials such as silicone rubber, wood, 
aluminium, steel, etc., can be advantageously utilized. 
More particularly, said final heating action is carried 
out by means of several infrared lamps or said heating 
is carried out within a tunnel-oven or the like with 
hot air circulation obtained by any energy source. 
Besides, said final heating temperature is preferably 
mantained for a time comprised between 30 seconds and 
30 minutes. 

The process subject matter of the invention utilizes 
for the application on profiles inks suitable also for 
outdoor exposure. 

After the suitable and known operations of preparation 
of the surfaces to be decorated, one or more prelimina- 
ry painting cycles are performed, which are obtainable 
with either fluid or powder paints, with the aim of 
obtaining a coat of primer and a possible transparent 
layer to prevent phenomena of diffusion with the co- 
lours of transfer from the support. Besides, for the 
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practical realization of the process according to 'this 
invention, various apparatuses can be used which allow 
to decorate open or closed section profiles of lengths 
up to about 20 meters, as well as bent and shaped 
sheets whose size is fit for constituting parts of 
furniture, domestic appliances, such as refrigerator 
doors and the like. 

An apparatus for the realization of profiles and va- 
riously decorated shaped sheet according to this inven- 
tion comprises: 

- a bench of a length up to 20 m, on which the article 
rests which has to be decorated, suitably pretreated 
(cleaned, degr eased and already treated with one or 
more preliminary paint coats or submitted to anodiza- 
tion, either coulourless or coloured) , and on which 
said article is prepared by wrapping it with the tran- 
sfer support, the permeable means and possibly the 
permanently yielding means; 

- a table of a length equal to the length of said 
bench, provided with a plurality of through-holes, on 
which said wrapped article is transferred and positio- 
ned; 

- a covering means comprising at least a sheath or 
membrane from elastically yielding impermeable material 
to be positioned on said wrapped article resting on 
said table; 

- a device to create the vacuum between said membrane 
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and said drilled table through .said holes, so that said 
membrane adheres and exerts a pressure on said wrapped 
article; 

- heaters located above said drilled table, associated 
5 to ventilation and air circulation means, positioned in 
a special hood. 

More particularly, said heaters may advantageously 
comprise, for instance, a battery of infrared lamps in 
a room with ventilated air. 

10 Besides, said drilled table may be horizontally tran- 
slable and/or said hood liftable so as to make easier 
the access to the zone concerned by the drilled table 
in case of particularly delicate workings. 
The elastically yielding membrane is substantially 

15 formed by a blanket from rubber or other elastic and 
heat-resistant material, which is laid on the wrapped 
article to be decorated and which adheres to the same 
thanks to the vacuum created through the holes. The 
membrane may be entirely free, or, for the sake of 

20 convenience, it may be fixed to the table along one of 
its sides, or along an edge of the hood, etc. 
According to a variant of this invention, said covering 
means may be formed by a horizontally translable base, 
comprising a first rigid frame to which an elastic or 

25 semi-rigid table is fixed, on which table the wrapped 
article rests, and an upper elastically yielding enve- 
lope fixed to a second frame, liftable or book-like 
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openable above said base, the vacuum creation being 
obtained between said base and said upper envelope 
through through-holes obtained in said first or said 
second frame and connected to said device for the 

5 creation of vacuum. 

Said covering means may be constituted by a tubular 
flexible bag of a length slightly longer than the 
length of the article to be decorated, within which 
there is wrapped the article covered with the support 

10 to be decorated, the vacuum being obtained from the end 
of said tubular bag by means of the vacuum creation 
device. 

Further characteristics and advantages of this inven- 
tion will be better stressed by the following detailed 
15 description, made with reference to the attached dra- 
wings, which have only an indicative and non limitative 
purpose, wherein: 

Figs. 1 and 2 show schematically the section of an 
article wrapped in the various preparation means and 
20 covered by the elastically yielding membrane, ready to 
be submitted to the heating action; 

Fig. 3 shows schematically the section of another type 
of covered article resting on the translable base, 
according to the variant of this invention and ready to 
25 be submitted to heating; 

Fig. 4 shows schematically the section of an apparatus 
suitable to carry out the decoration process according 
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to the invention on various articles, such as extruded 
rods ,or profiles or .shaped sheets of different sizes 
and of a length up to .20 meters; 

Fig. 5, always schematically and in section, shows a 

5 variant of the apparatus of Fig, 4. 

With reference to Fig. 1, article 1, constituted by 
a M C M -shaped extruded profile from alumium alloy, to be 
generically utilized in the building field, is wrapped 
in the transfer support 2, in the large weft cloth 3 

1° suitable to create the channels for the flow and ex- 
hkust of air, and in the permanently yielding means 4, 
formed by crepe paper, particularly suitable, as said, 
when one wishes to decorate adjoining edge surfaces, as 
are in this case surface la, lb and 1c. 

15 The article is then covered with the elastically yiel- 
ding membrane 5 which adheres perfectly to all the 
parts of the articles which are to be decorated, thanks 
to the vacuum created between membrane 5 and table 7 
through holes 6 obtained in table 7 and connected to 

20 the device for the creation of vacuum 8* A counter- 
moulding 9 may be inserted in the recess of the hollow 
profile, wherein the vacuum creation may cause deforma- 
tions in the piece to be decorated, acting in this case 
as a reinforcement. 

25 Fig. 2 shows the "C" -shaped profile 1, provided with 
counter -moulding 9 applied in the recess of the same 
profile, when one wishes to decorate also its internal 
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:faces; in this case, the counter-moulding 9 acts as a 
pad besides as a reinforcement. 

Fig. 3 shows a variant of the invention: the cylindri- 
cal extruded profile 10 , wrapped in the transfer sup- 

5 port 11 and in the large weft cloth 12 is placed on the 
elastic table 13 fixed to the first hollow frame 16; 
the upper envelope 14, fixed to the hollow frame 15 
covers the profile wrapped in the support and the cloth 
and adheres to the same support thanks to the vacuum 

10 created through holes 17, which, through recess 17a of 
the frame and holes 17 b, are connected with the device 
for the creation of vacuum 8, through channels 18. In 
this way, thanks to recess 17a provided in the frame, a 
perfect uniformity is obtained in the creation of 

15 vacuum, which also contributes to prevent defects in 
the transfer of the decoration, when the article is 
complicated or long. In the example of Fig. 3, the 
interposition of cr£pe paper, i.e. of a permanently 
yielding means, is not necessary, as the surface of the 

20 profile has no edges. 

Fig. 4 shows an apparatus suitable to realize the 
decorated article according to the invention. Such 
apparatus comprises bench 19 on which article l is 
wrapped in the transfer support, the cloth, etc., the 

25 latter being not represented. From bench 19, the wrap- 
ped article is transferred to table 7 and covered with 
the membrane or sheath 5. Then, through device 8, 
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formed .by a pump or the like, and through holes 6, the 
vacuum is created, so that membrane 5 adheres to the 
wrapped article for its whole length. The heat necessa- 
ry for the transfer of the decoration from the support 

5 to the article is supplied by heaters 20 located above 
the table, in hood 21. There are also provided means 
22, formed by fans or the like, which ensure the circu- 
lation of air for the whole length of the hood and uni- 
formly along the whole article. For more use easiness, 

10 hood 21 may be lif table and also the table on which the 
article rests may be horizontally translable. 
The apparatus shown in Fig. 5 comprises a semi-rigid 
base 13 anchored to frame 16, translable in the posi- 
tion 13a, of a length greater than the length of the 

15 profile or the sheet, and with an upper envelope 14 
fixed to a hollow frame 15, lif table or book-like 
openable, made from a flexible material (rubber or the 
like) which retracts and perfectly adheres to the 
pieces on prior creation of the vacuum with the special 

20 device 8. This part of the apparatus slides on rails 
and is placed inside hot-air oven 21, to carry out the 
transfer of the colours from the support to the arti- 
cle. Fig. 5 indicates the position for the preparation 
of the pieces and 13a shows the working position within 

25 the apparatus. 

Fans 22 provide to the ventilation and air circulation. 
Said flexible membrane may be constituted by a flexible 
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tubular bag of a length slightly greater than the 
length of the article to be decorated, within -which 
there is enclosed the article wrapped in the transfer 
support, the vacuum being created from the end of said 
tubular bag by means of device 8, through channel 18. 
In practice, it has been noticed that the above descri- 
bed process allows to perfectly transfer the decora- 
tions obtained on the support to all the zones, even to 
the non flat ones, of the profile, which allows to 
perfectly decorate also profiles having a complicated 
section and profiles of any size. 

Obviously, in the practical realization, structurally 
and functionally equivalent modifications and variants 
can be made to the invention as described hereabove and 
claimed hereafter. 



20 
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CLAIMS 

.1. A process for the realization of large size metal 
articles such as extruded or drawn half-finished pro- 
ducts, bent and shaped sheets and the like, even provi- 

5 ded with indentations, recesses, grooves and the like, 
painted and/ or variously decorated, especially from 
aluminium alloy, utilizing the technique of the tran- 
sfer of one-colour or multi-colour patterns, decora- 
tions or figures, reproduced on a transfer paper sup- 

10 port or the like by means of the combined action of 
pressure and temperature, characterized in that it 
comprises the following steps: 

- submitting the raw article (1) to be decorated, 
consisting of profiles of a length up to 20 meters or 

15 of bent or shaped sheets, to usual operations of surfa- 
ce preparation, such as cleaning, degreasing, chemical 
and/or electrolytic conversion, anodization, then 

- submitting it to one or more preliminary painting 
cycles, realizable with fluid or powder paints, car- 

20 rying out a first operation with paints of a prefixed 
colour and such as to constitute a coat of primer/ and 
a possible subsequent operation with transparent paints 
to avoid phenomena of diffusion with the colours of the 
transfer support, or, in the case of aluminium and its 

25 alloys, submitting it to anodization, either colourless 
or coloured, then 

- after the complete polymerization of said painting 
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cycles or at the end of said .anodization, carrying out 
the wrapping of the article or the covering of the 
surfaces of the article to be decorated, with said 
transfer support (2), and then 

- covering the article already wrapped in said support 
(2) with a sheath or membrane (5) from elastically 
yielding impermeable material, such as rubber, flat or 
so shaped as to substantially adjust to the shape of 
the article, then 

- creating the vacuum between said article wrapped in 
said support (2) and said membrane (5), so as to cause 
the transfer support to uniformely adhere to the form 
of the article (1), and lastly 

- submitting the so treated article to a heating action 
variable up to about 280"C, for a time ranging from 
about 30 seconds to 30 minutes, to perform the transfer 
and the polymerization of the final colours from the 
transfer support to the article. 

2. The process according to claim 1, characterized in 
that between said article (l) wrapped by said support 
(2) and said sheath or membrane (5) from impermeable 
elastically yielding material, a means (3) is interpo- 
sed from air-permeable flexible material such a large 
weft fabric, gauze or the like, suitable to create thin 
channels between the article wrapped in the support and 
the impermeable membrane, causing in this way the 
complete and uniform exhaust of air in the vacuum 



WO96/29208 



18 



PCI7EP96/00656 



creation stage , avoiding disunif ormities in the adhe- 
sion ,of the .membrane to the article, the formation of 
air bubbles and the like. 

3. The process according to claim 1, characterized in 
5 that between said article (1) wrapped by said support 

(2) and said elastically yielding membrane (5) a means 
(4) is interposed from flexible permanently yielding 
material, suitable to unify and equalize the pressure 
exercized by said membrane (5) on the surfaces of the 
10 article under the action of the vacuum. 

4. The process according to claim 3, characterized in 
that said flexible permanently yielding means (4) is 
constituted by crepe paper. 

5. The process according to claim 1, characterized in 
15 that counter-mouldings or pads (9) are applied within 

said indentations or recesses, between said transfer 
support (2) and said membrane (5) prior to the vacuum 
creation, if one wishes to . decorate also the internal 
surface of said recesses, or directly in touch with the 
20 surface of said recess, if one does not wish to decora- 
te the internal surface of said recesses. 

6. The process according to claim 1, characterized in 
that said final heating action is carried out by means 
of infrared lamps in ventilated air environment, or 

25 within a hot air tunnel oven or the. like, which hot air 
is supplied by any induction energy source. 

7. The process according to claim 1, characterized in 
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that said final heating temperature is .mantained for a 
time comprised between 30 seconds and 3 0 minutes. 
8. An apparatus for the realization of the process for 
the decoration of large size metal articles according 
5 to the preceding claims, characterized in that it 
comprises : 

- a bench (19) of a length up to about 20 m, on which 
an article (i) rests which has to be decorated, suita- 
bly pretreated (cleaned, degreased and already treated 
with one or more preliminary paint coats or submitted 
to anodization, either coulourless or coloured), and on 
which said article is prepared by wrapping it with the 
transfer support, the air permeable means and possibly 
the permanently yielding means; 

- a table (7) of a length equal to the length of said 
bench (19), provided with a plurality of through-holes 
(6), on which said wrapped article is transferred and 
positioned; 

- a covering means comprising at least a sheath or 
membrane (5) from elastically yielding impermeable 
material to be positioned on said wrapped article 
resting on said drilled table (7) ; 

- a device (8) to create the vacuum between said mem- 
brane and said drilled table (7) through said holes 
(6) , so that said membrane adheres and exerts a pressu- 
re on said wrapped article; 

- heaters (20) located above said drilled table (7), 
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.associated to ventilation and air circulation means 
(22) , positioned in a special hood (21) . 

9. The apparatus according to claim 8, characterized in 
that said drilled table (7) is horizontally translable 

5 and/or said hood is lif table. 

10. The apparatus according to claim 8, characterized 
in that said covering means is formed by a horizontally 
translable base comprising a first rigid frame (16) 
associated to an elastic or semi-rigid table (13) on 

10 which said wrapped article (10) rests, and by an ela- 
stically yielding upper envelope (14) fixed to a second 
frame (15) lif table or book-like openable above said 
base (13, 16), the creation of vacuum being obtained 
between said base and said upper envelope through 

15 through-holes (17) provided in said first and/ or said 
second frame (15) and connected to said vacuum creation 
device (8) . 

11. The apparatus according to claim 10, characterized 
in that said first and said second frame are hollow. 

20 12. The apparatus according to claim 8, characterized 
in that for the treatment of extruded or drawn profiles 
also of great length a supporting table (13, 16) is 
provided having a translable carriage or the like for 
the profile (10) wrapped in the transfer support and 

25 enclosed within or covered by said flexible membrane 
(14), which carriage, after the vacuum creation stage, 
is translated into a hot air tunnel oven (21) to carry 
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out the final transfer of the decorations. 
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